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(54) [»9J©«*H 



(57) mi*li*<OSSB] 

7 0~9 5 mo I %-<?&-5C<b:£ttf&ff 
-y-V ho 

[m*H2] ffifE&gA<. =E<)77>. 



KPSB fiEIAMo : S i = 3 3 ; 6 
ii'7Q~9 5mo I %T-fe -S */ 'J =1 ^k&M h *-&Aj 

[itm«5] mk&ii**. 

O^JSt? fe * c i: t T -5 If 4 SEitoftte -> 7 

h- "7X? 7=7 lsV<7)M&?>}£o 



(2) 



$ g ^v&m%<p\z'g3iH%>m&mm<Dm& 25- 

[9#H8] X/t*»»— V«y h<P&Bfi£l±Mo : S i 
= 3 3 : 6 7 mo I %-gfc&fcWl>fttCggfe«a«fc 
U ' J Z3 > g)M £ £ < l^fr* U J > t t * 

[lif#li 9 ] BhMU ftl* L 8<7)1>W 1 IKlZtm 

[0001] 
[0002] 

fiMcdlifc (^Semiconductor World 1990.12. Jfcffl 
^Ii6 0#I1 1W(1991)9). 
[0 0 0 3] Z0^9*tti5ET, StttO^th'JVy 
9 ? * HSMB L TttM 5/ 7 h U V * 9 7 -f S * 

*»##iHi=tt«**#*.* - <b iz cfe y aaMttisaT 

[0 0 0 4] flMB^H"***!*. ft3££flt$8£:&«fS 
fBt$fifSt^7X^t*y, U'OVV (Levenson) 

[0005] COfiay7h7X^O-9<l:L-C, 1**3 
[0 0 0 6] Z(D/\—7 I >I(Diiffly7h7X^ 



k % *(D(S«l$y7h (ft3?IS&$E) St*«ttft$/:7h 
i/^->tttffly7 KBI/W — >*H^lc»*-r«* 

[0OO7] /\— 7 h — ymCDtiLfti'Z? hVX^I*. 

iic^-r<fe5i=. aiB*«i±ic»fli-r*vx^/^— 

Si&SP (aHSCBtttt) 2£. MtttlcBJfcKiV-^L 

^^95) 3t-C«jaL (MB (a) ) % fr-O. Z<D3t¥ 
a»»*a«-*-*ft0>tt«*i>:7 *¥®i^a5 

*aaL*:*a>tt«*««aa»*aaLfc*a>tt«i-» 
■c (H0 (b) ) . ft^aa»&ftaa«£attjMiui 

*K*|S»]±*i±«*a>-e** (^H (c) ) o 

[0OO8] b C5*tf±i£Lf:/\-"^ I >SM)fittB*> 

? S-7X*l=fcl*«*¥a»ffi (iifiy^ hi) It. ft 

[ooo9] ^Lt, ca>B***t4«afe«**»a> 

«*aa«T?SI«L5«ttffl*>7 h"7X^lc|BL*IHUl 
■XI±5fel=fflH*»oTL^ (^6-3 32 1 5 2 

[ooio] ca>tt«2/? hvx^i*. ft¥a&Sfl£, 

dO)ttW*. ^'J ^^Utr-f h\ Jltt»r=«\ 1Mb 
'J y^rls&XSis 'J > (MoSi oXtt*t&B 

> (MoS i ON^*m<tBg-f) "C&4 0 

[0 0 1 1] ZftlCcfctLl*. &*#*i3. XliB§9?t<tM 

f(0t«SISt 4 c i ic J: Lja»*£tt«rr « c t 
£ 0 3ft*aa»*CO)J:5«i:*ll-C«*-t*Ci: 

-««a>*t»^6ft*j|Ljia)Bit?**aa»S' 

[0 0 12] 

[0 0 13] -T^:*5*>. tt»->7 hVX<7<7)ft¥ffi^SP 



(3) 



BfcBflrt'J^i/S'yiM KSI*. "7X*®£x*ll:: 

(2 4 8 nm) ffl|:B8Lfc»6, >S§«!» (K) 
*<*-44»*<*y. cO^BiLTBfcatXHttMtB 
<bft*+#l::±lffc<TI**&fclMb<* ISttA<iL< 

ftTLti*^ RjtLfcaa*. tt««i=r*t*«^i: 

[0 0 14] ttfii'? hTX$3^>*a>jacK8* 

Ic&ivci*. iMbftXI*Bflsfifl:SE*±if xu< ictteLx 
^<y»-yy«i± (»i:*ip-5a^(|i) 

sira»©««ifaWB<bu ^v>*ic*pa»*<*i:» 

HiUdliflBta&ofc. 

[0 0 15] ^blc % X/S*v£* — MBfiE^X/^ 
[0 0 16] *«Mli±aLfcHHiiSI=*^*^r«:* 

[0 0 17] *fc % *S&iJHf±±a5X/W$* — V? h£ 

ffli^z/^^ii^or, ±EBH#ttl=«*tfc**a 

[0 0 18] 

lc*«W0)X/«^5i^-->r^ Mi, ttfi»>7 hvx^ca 

^7^^-f7hTf*ot, flMEX/W**—' 

M**>'J=i>i:AB±*d*K X/**y*£ — 

haBBjWbMftatrzSSttttJftJ: y => ><3fi 

[0 0 19] *&H0>X/<«y**— V? M*. _L 

i'-y7h't'(55/ , Ja>^*i^ 7 0-9 5mo I 

&*im*. iem^ ^y 

[O0 2 0] jfbC, *^0)i4ftv7h7X^^7> 

fijeMMtJc y t •> y a ><&fi££ < ^*2x/<^ * * 
^-*cti=j:y. a*. *B*tfe/y a 

[OO 2 1 ] *fc % *BHB0>tt«S/? h7X^7^7>^7 



o>»it*ai** JiK**WO)»JI*ai=fct^r, ±Ex 

/ < ^ ^ $ - y 7 K *0) 'J □ 7 0-9 5 

mo i%-cfe«fltj£« ^ y ^r>* ^£ 

*-eu:cDft«-e**«ia, ttffl**B**Ba>B«a< 

2 4 8 nm"efcSM*>7 h 7X^ ^ 

x/<**y>y*B**u:***i*±EB* 

0)1* 2 5- 1 O 0%<h LfctiWL fc*lM*. 
S**3I<^^S*<3 6 5 nmtifc| > effli/7 h^X^7^ 

#**l*±es*(o** 3 a -4 8%<t Lfc«j$<fc lt 

[0 0 2 2] ££>|C. *3gBJ3<7>teffi*>:7 h^*?<B§8i£ 
[0 0 2 3] 

■ fc***K X/<v**— y? h©IMt*ft:*S 

lttt«=K*fc*J*J:y*$''J:i>«>**£< LfcfflJSi: 
tsct-e, tttm*ai=MM* <K) £>Jn£<-*--5 
Ct*<"C#Sti:t,lc> CCDX/^ySS-y-v h$ffll* 
■CX/<-y*ftl=*yrtKLfc«*«, KM*. WSlttS? 
^St^Lfcit^SjaSil (fiffl'>7 hi) tltJMfti 

[0 0 2 4] ft*. fi£SIBf<OtjcmSStt^*#Jtt-S 

tl$70~95mo I %<ff -SCi:j!l<#3;Ll*<, C*l 
l±* X/<-y$$ — y<V h + OT->U=I><D#^S*<9 5m 

x/w**— y? hss-h (ip-«;a>«) icmas- 
am+i=<<*« y i= << «4) *a*< 

(bm) t*y. *fc. x/<***-y* h+«> 

-><J =1 ><7D^a*<7 Omo I %J=y i,'ptj:l\k, 

[0 0 2 5] *fc, ^-y-V htt09fttt«a (**BJ<7) 
V-y h»©ik«*W-WL*:<i*1 OOtLfcli^ 
§§IS<£-5*-y-;' h»(0Jtfi<OJt^) l±, 90%fel 
±. #*L<I*9 5%JSl±, * &ICW*L<I*9 8%1U 

<-T4Ci:J=<fcy > •Ji-y-y KOTtHtSB (ffi^) At^ft 
^ JUA<SS-r < * y » *©/<-■ t- -< ^ ;ua<h 

[0 0 2 6] <f*J, X^'^^-y-J-hf^ltLt 



(4) 



it. ^E'j z?t^. * >yxf>, ? 

[0 0 2 7] **flH0)tt*Bi/^ h^T^^l/^SiS 

ffiv^hi) *»jsw-*w::* x;<9jy^8iw 

8 nm-efe^^^fZl*2 5-1 0 0%<t L. 
*#SM>»fi*t3 6 5 nm-Cfc^ii^fZ(i3 8-4 8% 

awe 8»^o»»c*a*ff3ct*tT?** 0 zti 
it. ffiffl-r*s**3s<z>afi^-tH-e*t2 4 8 nm . 3 

a*0)«^**t-€ ? *i2 5%, 3 8 96J:iJ/Jt3ltJ|ftf= 
6 5 nm|::fcl^-Cgf?i<7>S7!><4 8 %£&*. &9&\Z f*, 

[0 0 2 8] SfcfC, *^0){4ffii/7h7X^^^7 
[0 0 2 9] 

[Xltffi SIT. *««ifc*t^#*JM!**6K»ll 
[0 0 3 0] HfifcflHl -4MMi1 -2 

i a>«Bl::»HbS*ifc^ g -JT^Rtfiis ya> 
(MoSiN) 0>mi»6«c«X4&aiUll3 a«ML 

>^ k^x*^v>*£hk x^aaa*/**— 

LTfi«*>^ KTX^SSfe (B2) . 
[O O 3 1 ] AttMClti:. *U^f> (Mo) ty'j3 

XSi : >r-f*) i<Dit**«xfca**— h 
[(Mo:Si=30:70mol%) (HSfi^J 1 ) . 
(Mo:Si=20:80mol%) (H8S0U 2 ) % 
(Mo:Si=10:90mol%) (HJfiffil 3 ) % 
(Mo:Si=5:95mol%) (HHSfflU). (M 

o:Si=33:67mol % = ft**|i»«cSafttt 

fig) (Jtfglffl 1 ) . (Mo:Si=4:96mol%) 

0fctt«2) ] Sffli^ r;u=f> (Ar) tst 

<N2) £0>a*#XSffil» (A r : 1 0%, N20 : 9 
0%. E.X : 1 . 5 X 1 0-3 T o r r ) U % J&PSttX/* 



(MoS i N) (il8 5 5 nm, 

92 5 nm, 9 69 nm s 1 O O 8 n rru 7 9 5nm > 

1 025 nm) £ff2JS LTttffli'^ h ^9 * 

[0 0 3 2] 7X^ADX 

±IHfiLffi->^ h^x*:7^>*a>Bfl;**tfc^'J ^ r T ? > 

&IX*>U3> (MoS i N) 4*&tt«Jt|R±r::. U5/X 
KBMMfcU 3S«ICcky l/5Xh/^ 

->$MLf: 0 x^^>^ (CF4 + 02;tfX 

(*— iU, K7h») *#fc. b»x hMMft. ioo 
°C(09 8%«ig (H2S04) ici 5 5MHia9ILrHEIfeft 

H**t'J>XLt, KrFI*S/7U-1f-ffl 
[0 0 3 3] HSf::*-?? httttlUfttftft:*-**:* 

[0034] *aa*i*#**Jt» (bac <ho 

tt§i:^T r ;U340) Ml^tatL, HftttlcHL-C 

it. 1 2o°c<d«js8£& (H2S04) rc2ttfliaaLT 

[0 0 3 5] fflffi 
MlCfiffifcHfiSl (Mo:Si=33:67mol%) 

y **>y Lfc«ja<Dx/<***— h 

*ffl^-crt«Lfca* <«s«i~4> r* % 

MI=fi£ftffllS (Mo:Si=3 3:67mol%) (D 
X/^^-y5fh*ffll^*ILtW (ifcl&flll) 

i*. &ft*iM**y*\ mKttf=«««x 

<t^:ofc 0 ^U3>a)t«^9 5mo l%£ffi 

x^S^ (it««2) . ttHB*om*<?££l::tty. 

[0 0 3 6] gffi ffl 5-8RWaffl3-4 

(Mos i n) a)»K**&ft*#¥aaa*»j3tL-c i 

IB (M3 6 5nm) i/Z? h ^?X^7 ^ £ 

[0 0 3 7] ^E'J^V (Mo) 

XSi : k<Dm&$—?V h (Mo : S i = 

2 O : 8 Omo I %) r;U=f> (A r ) 

(N2) t0m-£tf*&mmztei+&mm<»&mm : £* 

3 8% (38MM5) . 40% immme) % 4 5% 

J6«7) , 4 8% i^mma) % 3 7% 0UMI3) , 
50% (tt««4) &K4b»ii-«&&tf=. E**1. 

2-1. 7 x 1 0-3 T o r r 0)l5itSSLt> 5f5tt 



(5) 



J r>&t/v'J=3> (MoS i N) <DMmt:Mf$.^tz^b 

[0038] H4rra^#x»Hfticteit«fi*o>$w 

(BH (HO a»:^3 4 0) 

[0039] mm 

B 4 ft* 5 Mo:Si=20:80mol 

*M*i=feit4a*#x*Hft+i- 

*0)*A<4 8%tjB**»*^f*, tttt*>^ hHa>ai® 
L < fcl* 0 

[0040] mmJBLSuzLl 1 atfjfc»«5 

(mos i n) a>5»a^&«p**^aiai«*^fi8LrK 

r FI + v7b-f- (Sfi2 4 8nm) Jfl(Dttffi*>:7 

[0041] Aftnirj*. ^eg^xv (Mo) t5/«j3 

>(Si : <T-rm) k<DM&*—7y h (Mo : S i = 
2 0:8 Omo I %) 7;Uzf> (A r ) 

(N2) iO)a*#X#Hfitl=fcMt4aiR(Dt'*«*. 

8 0% (ntfiflo) . 90% (mmmi o) % i oo% 

(XttffM D v 7 9% <l*:K{M5) feK1k«««&& 
4,!Z N EA&1. 2 — 1. 7 x 1 0-3 To r r (7)85 ST* 

afcaFtufc^u-^x^aix^uav (mos i n> <nm 

i/7h7X^?7>^ftt;fiffl*>7h7X*«Sf:c & 
fc\ )fe¥2ilgp<7)mi5rififfl*>^ KMA<1 8 0° itt* 

[0 0 4 2] B5lcS^#X»«Al::i3W-«MW>**r 

(as («k) as:^3 4o) 

[0 0 4 3] gfflS 
05^bW-S Mo:Si=20:80mol 
%<7)?B^^— h£fl6ffiLT. KrFI^>7b-f 
— (^2 4 8 nm) MOfiffi^^ h7X^^7>^& 

^ #X #H A * iz £ aft £ S«<Dl)b< 8 0 % £ y $ L xi§ 



[0 0 4 4] HJ601J1 ~ 1 1 0)$£iJ$0)£ — y*> K 

*ro*e*ts&j£ii. t^t9 o%iu±-cfcy* y^ h 

[0 O 4 5] SflSfiU 2-1 3&r/ii:l$^l6 

aw*sa>aa(=a<ta?*tfc* y ^vatx *>y zi > 

(MoS i N) 0>SM^f>«:4^aiaiBS'^L-CK 

r Fl^ri/7U- tf— (;M2 4 8nm) ffl<B&*Si>:7 

h^x*;?^>v*£*§. **aa«*/w-=>^Lt 

[0 0 4 6] *(*Wlzl* % (Mo) iry'Ja 

XSi : WSR) fcflOSB**— h (Mo : S i = 
5:95mol%) £ffltV 7;UzT> (A r ) t^M 

(N 2 ) tOjl^^xg:fflAlcfcMt4^0^S$-. 

2 5 % cmmm 12) . 3 5 % (HJ6« 13) % 2 4 % 

(J±SM6) t«t*«ii:*t, E*t1. 2~ 

1 . 7 x 1 0-3 T o r r CESSST'IHg Lt, JSi&ttX/^ 

^ * y >v*izj; y % &BmtiL±\zmtztitz=e y ^> 
Stfv»j3> (MoS i N) (OSKSJfejSLfcC^fcm 
lis ±E*JS«i:H»lcLTttfi*>7 h7X^7^^ 

[00 4 7] H6lcj1&#x»HA(cfclt4a*0)#*r 

***<b*i±fci:#a)ftaa***-r. *aa* 

[0 0 4 8] Mil 

B 6fri=>:bft x £><fc Mo:Si=5:95mol% 
(Dl^-y^hSftfflLr, KrFl*v7b-f- 
(«g2 4 8 nm) fflCD&fi V? h TXv* ^7 >^ 

#X»BA*l::i5tf>&S3S§<DSft<2 5%cky/i>$^ii^ 
[0 0 4 9] tt±»*Ll^J£«*ftlfr*«BH*BlS 
[0050] mtf. J&i&tex/W* y it, d 

[0051] xtz. m*mmt. tem+zmytmrniziti 
L-caw«c»«-e**ii*»ic«iHaFntti^ ae^sfi-h 

*r^x, r;usy ?KPi>y^— htf^xsf) feif^if 

[0 0 5 2] mg^Jl^^l^T. Ar#X<Dft^y 



(6) 



[0053] aiz, zzmm-Qte&itztik&mRifi' 

U a ^<OSiS^lc-oi%-C<0*-$*(f *.§ZW<n$-?-J 
Hi. t#|?fPF6-3 3 2 1 5 2-SH>fglC|21i£*t-ClvS 

[0 0 5 4] UttefllJI-fclvC. MoCOttfry 

Ta.W, Ti, C rSfcO^B^ffll^TtJa*. 

[0055] £fc\ *jfiffli-ci**«seBfl)*— y-y 
«->7 h^x?cojt¥&j&^£^i*-r£fctf>co$-y-y 

[0 0 5 6] 

h^rx-fS. Mifflin hvx^^7>^*ism-e 
[0 0 5 7] *t=. fi!tlgl#<OfcS$Srailc®;h.a<t£:4, 



[0 0 5 8] 

[in 1 ] ,\—? h->sia«v7 hvx^<Dte¥isa* 

[02] M— 7 I ymffi->7h?X^^7>9^ 

[@3] y* M*«>»*i:a»*. wfistt&tflsm 

[0 4] *-y-v htro9fiA&tf8«#XSBft4xOtt 
m#WS £ 3liS^ <t CO BIH £ 0 V fc 
[0 5] $ — ?y h*t©ffl«atfS^#XgfflSt*COS 

*«r«fc»a*i«>M«*js-*-H-c**. 

[06] ^-y-y httatafft&WRfttfXSBftfaB 
fH£*rfi t Sjg* £ ODHfiR * «f 0 "C * &<> 
[»^<DSJiW] 

1 

2 ft&isap 

3 ifc^iSjlSB 

3 a A^asM 
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